Summary.-One hundred aspirations using a fine needle have been performed on 94 patients with a suspected diagnosis of malignant tumour, 31 of which were in patients with recurrent tumour. In 90 aspirates where histology was also available there was agreement between histological and cytological diagnosis in81 (90%). This percentage was identical when only previously undiagnosed tumours were considered (60). In 4 aspirates no cells were obtained from tumours in which a diagnosis was made histologically and in 5 there was disagreement with histology, either regarding the presence of malignancy, or tumour type. The technique of fine needle aspiration is simple, rapid, safe and reliable. It is particularly valuable when emergency treatment is required, necessitating a very rapid diagnosis, or when the tumour is entirely intra-abdominal and the patient is unfit for laparotomy. Repeat aspirates may be performed to assess progress following treatment, or multiple suspected tumour sites may be aspirated to assist staging. The technique may be used to confirm the presence of relapsing tumour. Aspiration cytology may prove valuable as a further dimension in the interpretation of histological sections in a variety of childhood tumours, and in some circumstances may be sufficient in itself to establish a diagnosis.
ALTHOUGH cytological methods have been increasing in importance as a means of establishing a diagnosis in suspected malignant disease (von Haam, 1962) , the examination of histological sections remains at the present time the most widely used diagnostic tool, and in most cases the only one. One major exception to this is in malignant disease of the haemopoietic system, where cytological examination of peripheral blood and bone marrow is essential and histology has little to offer. In view of the considerable overlap between this group of diseases and the solid tumours of the lvmphoreticular system, it is surprising that cytological methods are not more widely used to aid the classification of lymphomata, particularly since difficultv is frequently experienced in the interpretation of histological sections (Butler, 1969) , even when artefacts related to sectioning, fixation 33 and staining have been avoided (Butler, 1970; Bluming and Templeton, 1971) .
Manv reports of the cytological appearances of normal and abnormal lymph nodes have been published (Moore and Reagen, 1953; Ultmann, Kaprowska and Engle, 1954; Lucas, 1955; Marson and Bertini, 1960; Bloch, 1967) and correlation with histological appearances has been uniformly good. Several authors have advocated that cytological examination be routinely performed since it provides an additional dimension which may supplement histological sections (Bermann, 1953; Ultmann et al., 1954; WVright, 1967) or occasionally provide a diagnosis where histology has failed, as may happen for example in Hodgkin's disease (IID) (Cardozo, 1967 ) or Burkitt's lymphoma (BL) (WVright, 1967; Berardetal., 1969; Wright, 1970) .
The value of cvtological examination of material derived from non-lymphoid tumours has also been discussed by many authors, and good correlation with histological appearances has been reported in a wide range of malignancies, including those of salivary glands (Eneroth, Franzen and Zajicek, 1967) , breast (Tribe, 1965; Zajicek et al., 1967) , lung (Sharp, 1931; Gledhill, Spiggs and Binford, 1949; Dahlgren, 1967) , prostate (Ferguson, 1930; Franzen, Giertz and Zajicek, 1960) , ovary (Angstrom, Kjellgren and Bergman, 1972) , and metastatic carcinoma in lymph nodes (Engzell et al., 1971a) .
The most important methods of obtaining material for cytological examination from enlarged lymph nodes or accessible tumours are the wet-film technique (Dudgeon and Barrett, 1934) , imprinting (Ultmann et al., 1954; Aust, Stable and Sherkrist, 1971 ) and needle aspiration (Stewart, 1933; Martin and Ellis, 1934; Morrison et al., 1952; Godwin, 1964) . The latter technique, with which the present communication is particularly concerned, was first described in detail in 1921 (Guthrie, 1921), but has not been widely used in spite of its inherent advantages in certain situations. In recent years, however, it has become popular in Scandinavia where it has been shown to be safe and reliable in the diagnosis of many different tumours (Eneroth et al., 1967; Dahlgren, 1967; Zajicek et al., 1967; Angstrom et at., 1972) . It has been used to supplement or replace frozen section for establishing a pre-operative diagnosis in breast tumours (Zajicek et al., 1967) and has been found to be superior to exfoliative sputum cytology (Nasiell, 1967; Dahlgren and Lind, 1972) and transbronchoscopic biopsy (Dahlgren and Lind, 1969) for the diagnosis of radiologically detected pulmonarv tumours.
In this paper an attempt is made to evaluate the place of needle aspiration in the diagnosis of childhood malignant disease as seen at the Lymphoma Treatment Centre, Kampala. In Uganda and many other parts of tropical Africa, BL, in which cvtodiagnosis is particularly appropriate, accounts for over 50%/' of all childhood tumours (Burkitt, 1970 (Svmmers, 1968) but it was felt that HID could not be excluded. The histological appearance was similar, and again true Reed-Sternberg cells were not seen, but it was felt that the histiocytes were sufficiently abnormal to diagnose HID (although some pathologists would not accept a diagnosis of HID in the absence of Reed-Stemnberg cells).
Conflidtwith histologiml diagnosis
In 2 patients the cytological diagnosis of lynMphoblastic lvmphoma (LL) was in conflict with the histological diagnosis of BL. Reevaluation of the histological appearances revealed that these were not incompatible with a diagnosis of LL but cytologically the appearances were not those of BL, as defined bv the criteria of the World Health Organisation (Berard et al., 1969) . The clinical features of one of the patients (mediastinal tumour with a slow response to chemotherapy) were more in favour of LL although the diagnosis in the other patient with orbital and renal tumours which responded dramatically to chemotherapy, but later recurred, must remain in doubt.
In the tumours labelled "' round cell embryonal tumour" from the aspirate smears (Fig. 7, 8) , no more specific diagnosis was attempted in view of limited experience with the cytology of such tumours. In 3 of these cases a histological diagnosis of neuroblastoma was made and in 2, retinoblastoma. These diagnoses were entirely consistent with the clinical features.
Diagnoses made from aspiration only
In 9 previously undiagnosed patients histological material was not available. Three patients presented with swellings (1 jaw, 1 thigh and 1 abdominal wall) from which overt pus was aspirated. Culture of the pus from 2 of these patients vielded Staph. aureus and in all cases complete resolution ocurred after surgical drainage and antibiotic treatment. In 2 patients inflammatory cells (polymorphs, lymphocytes and macrophages) but no overt pus were aspirated from swellings adjacent to the jaws and in both of these full resolution occurred-in one case spontaneously, in the other after antibiotic treatment. In 3 patients a diagnosis of BL, and in another round cell embryonal tumour was made on the basis of aspiration cytology only. -Al these patients were extremelv ill at the time of presentation with widespread tumour. All 3 of the patients diagnosed as BL were paraplegic. In 2 patients the only accessible tumour was intra-abdominal, and this was aspirated with a fine needle. Treatment was commenced within a few hours of admission on the basis of the cytological findings. In such circumstances the delay required for formal surgical biopsy, or the procedure itself, may well have resulted in the patient's death. In 2 of the patients with BL confirmatory histology was obtained subsequently (at relapse in one, necropsy in the other).
Aspiration of relapse tumours
Aspirations were performed on 25 patients suspected of having recurrent tumour. Histology was available from the initial tumour in all cases. Since some of the patients had several relapses, there were 31 individual episodes of suspected recurrence in which aspiration was performed (Table III) The cytological appearances of relapsing BL were frequently atypical, as has been described previously (Berard et al., 1969; Wright, 1970) . Histological examination was not necessarily performed at the same time when the cvtological appearance was consistent with relapsing BL, but in 7 relapse episodes concurrent biopsy confirmed the aspirate diagnosis. The cytological diagnosis of relapsing ID was also confirmed histologically at the time of relapse.
Comparison of aspirate and imprints
The quality of imprint preparations and smears made from aspirated material was similar when both techniques were at their best. Frequentlv, however, the imprint preparations were too thicka common problem with lymphomata where cells are very loosely bound together and large numbers are released from the cut surface of a tumour or node. As a result, individual cell morphology was not clearly seen, or only seen well at the very edge of the preparation. This problem did not occur with aspirate smears and on average the quality was better than that of the imprints. Occasionallv, however, admixture with blood at the time of aspiration diluted the tumour cells to a considerable extent-on a few occasions such that there were insufficient to make a diagnosis.
DISCUSSION
These results have confirmed that aspiration of material from tumours or enlarged lymph nodes, and subsequent cyvtological examination, is a useful means of classifying malignant diseases of the lvmphoreticular system, and suggest that with further experience the technique (Burijan, Djuric and Tufegazic-Ljaljeric, 1960; Ackerman and del Regato, 1970) , and this would appear to be supported by Svmmers' series of 600 cases diagnosed originally as HD, where 470o were later found to be misdiagnosed (Symmers, 1968) . Even the finding of Reed-Sternberg cells, whether in an aspirate or histological section, does not necessarilv make the diagnosis certain since these mav occur in several other conditions (Strum, Park and Rappaport, 1970) . The difficulty in diagnosing HD must clearly be recognized, andwhen adequate aspirates are inconclusive the diagnosis cannot be excluded. It is of interest that in Cardozo's series of 170 cases of HD (Cardozo, 1967) In 4 patients in this series only blood could be aspirated from masses which were later shown histologically to contain tumour. Clearly such a phenomenon may well depend upon the type of tumour, and is more likely to occur when there is a considerable amount of supportive tissue present. Lymphomata usually consist almost entirely of tumour cells and aspiration failure ought to be a rare event. Occasionally it is advantageous to perform several aspirations on a patient, for example to facilitate clinical staging where there are multiple sites of suspected tumour, or to ascertain whether tumour is present in a residual swelling following chemotherapy. The lack of discomfort to the patient makes aspiration a particularly suitable procedure under these circumstances, although a negative aspirate in a situation in which there is a high degree of suspicion of tumour should not be taken at face value. Aspiration may be all that is necessary to confirm the presence of relapsing tumour. Theoretical risks of tumour dissemination Although in this series we have observed no morbidity of any type following aspiration, and in particular no spread of tumour cells along the needle track, this theoretical possibility must be considered.
Since our patients were usually treated very soon after aspiration with cvtotoxic drugs, to which most of the tumours were at least initially sensitive, such a theoretical risk seemed to be of little importance compared with the advantages of rapid diagnosis which could be gained by the technique. In addition, it seems probable that a surgical procedure would be much more likely to cause tumour dissemination (Stewart, 1933; Dudgeon and Barrett, 1934; Martin and Stewart, 1936) . However, this problem has been extensively studied by others and the risks when a narrow gauge needle is used appear to be negligible. Where needles of a gauge larger than 18 have been used there is a definite risk of spread, although the number of reports in the literature is small (Engzell, 1971) . In 5-10 year follow-up studies of patients with cervical lvmph node metastases, salivarv pleomorphic adenoma or prostatic carcinoma diagnosed by fine needle aspiration, no evidence has emerged of local spread attributable to the biopsy (Engzell et al., 1971a, b) . Although many thousands of fine needle aspirates have been performed and reported in the literature, there are no definite reports of local tumour extension occurring as a result of the procedure (Eneroth et al., 1967; Engzell et al. 1971b ).
The risk of provoking more distant spread of tumour by aspiration has been examined in patients with mammary carcinoma (Robbins et al., 1954; Berg and Robbins, 1962) . In the group of patients whose tumours had been aspirated survival and tumour dissemination were very similar to another group of patients in whom standard biopsy procedures had been undertaken.
Thus the technique of fine needle aspiration appears to be safe, simple and reliable. There is a small incidence (4% in this series) of aspiration failure and occasionallv problems of interpretation arise, although probably no more frequently than in the evaluation of histological sections. In all, there is much to recommend this technique and it deserves more widespread use than it currently has, although further experience with the cvtological appearances of many tumours is required. It is particularly useful in a country such as Uganda where BL, in which cytological diagnosis is usuallv a simple matter readily learned by clinicians, accounts for more than half of all childhood malignancies and where problems of understaffed hospitals and a single pathology service for the whole country introduce significant delay into the establishment of a histological diagnosis.
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